(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(n) EP 0624752 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
03.01.1996 Bulletin 1996/01 

(21) Application number: 94201327.7 

(22) Date of filing: 11.05.1994 



(51) Intel.*: F17C 1/00, F17C 13/12, 
B65D 88/76, B65D 90/10 



(54) Protective container with a fluid-tight seal for the underground installation of tanks 
containing pressurised liquefied gas 

Schutzbehalter mit Flussigkeitsdichtung fur die unterirdische Installation von Tankbehaltern 
enthaltenden unter Druckstehenden Fiussiggases 

Recipient protecteur avec joint d'etancheite pour Installation souterraine de reservoirs contenant 
du gaz liquefie sous pression 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU MC 
NL PT SE 

(30) Priority: 14.05.1993 EP 93830204 

(43) Date of publication of application: 
17.11.1994 Bulletin 1994/46 

(73) Proprietor: WALTER TOSTO SERBATOI S.p.A. 
1-65100 Pescara (IT) 

(72) Inventor: Polllucci, Giovanni 
I-60027 Osimo (Ancona) (IT) 



QQ 

CM 
lO 

CM 
CO 

o 

III 



(74) Representative: PeranI, Aurelio et al 
1-20122 Milano (IT) 



(56) References cited: 
EP-A- 0 251 917 
FR-A-2108 630 
US-A- 1 459 327 
US-A- 5 076 456 



FR-A- 748 880 
FR-A- 2 122 127 
US-A- 3 465 527 



PETROLE INFORMATIONS/GPL ACTUALITE, 
no.1690, December 1992, PARIS FR pages 46 • 
51, XP334866 'LA CITERNE ENTERREE DE 
PRIMAGAZ: ETERNELLA' 



Note- Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



1 



EP 0 624 752 B1 



2 



Description 

The present invention relates to a protective contain- 
er with a fluid-tight seal for the underground installation 
of tanks containing pressurized liquefied gas, as for in- 
stance is known from FR-A-748 880. 

The invention also relates to underground installa- 
tions obtained by the use of protective containers of this 
type with fluid-tight seals. 

As is known, tanks containing pressurized liquefied 
gas are usually installed above ground close to the plac- 
es where the gas is to be used, which may be factories, 
restaurants or private houses. 

In the latter case, particularly when it is in a garden, 
the overground installation of the tanks is unattractive 
from the aesthetic point of view since it is not always pos- 
sible to conceal them adequately. 

In order to overcome this disadvantage, it is already 
known to install tanks underground; however, in this 
case, in accordance with current technology and in order 
to satisfy safety standards, when the excavations have 
been carried out, a concrete pit has to be provided and 
made impermeable in order to prevent the surrounding 
land being contaminated if the tank is damaged. 

One example of this technology is illustrated in Eu- 
ropean Patent application EP-A-0 251 917. 

However, producing cisterns made of concrete re- 
quires the establishment of a building site, however 
small, the presence of masons and a protracted level of 
inconvenience in addition to the necessary inconven- 
ience involved in excavating the land. 

In accordance with further current technology illus- 
trated, for example, in the journal "GPL ACTUALITE" of 
December 1992, the underground installation of tanks 
occurs with the latter disposed in a horizontal position in 
a sealed, high-density polyethylene shell which can only 
be inspected by remote control using a telecamera. 

This known technology, whilst enabling the produc- 
tion of concrete containment cisterns to be avoided as 
far as possible, nevertheless requires the occupation of 
a large area of the garden or locality where the tank is to 
be installed. 

Furthermore, this becomes somewhat complex and 
expensive, particularly when it is a matter of installations 
for domestic use. 

The object of the present invention is to overcome 
the above disadvantages and to allow tanks containing 
pressurized liquefied gas to be installed underground 
such that they occupy as small a space as possible, in 
accordance with the dimensions of the tank, which can 
easily be concealed, in such a way that the aesthetic as- 
pects of the installation location can also be satisfied and 
a greater level of safety and control of the operating con- 
ditions of the tank can be ensured as can the easy sup- 
plying of the tank. 

This object is achieved by the invention set forth in 
the appended claims. 

The invention will now be described in greater detail 
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with reference to non-limiting embodiments illustrated in 
the appended drawings, in which: 

Figure 1 shows a view in section of a first embodi- 
ment of a protective container with a fluid-tight seal 
in accordance with the invention, installed in the ex- 
cavated ground and without the top; 

Figure 2 shows the container of the preceding Figure 
with a first type of tank containing a pressurized liq- 
uefied gas, installed in the container; 

Figure 3 shows the container of Figure 2 with the top 
in the closed position; 

Figures 4, 5, 6, 7 and 8 show structural details of the 
protective container of the preceding Figures on an 
enlarged scale; 

Figure 9 shows an exploded perspective view of a 
second embodiment of the protective container 
according to the invention containing a second type 
of tank; 

Figure 10 shows the container of Figure 9 in position 
in an open cavity, partially in cross-section; 

Figure 11 shows the container of the preceding Fig- 
ure in the buried position; 

Figure 12 shows a detail of the top of the container 
according to the embodiment of Figure 9 with the 
cover on the hatch, in section; 

Figure 13 shows a partial section of the cover; 

Figures 14 and 15 show the means for connection 
between the top and the peripheral wall of the con- 
tainer in the embodiment of Figure 9, in section. 



With reference to Figures 1 to 8, the protective con- 
tainer with a fluid-tight seal according to the invention is 
indicated 1 , 

A container of this type, which is preferably made of 
45 plastics material, although the use of metal or prefabri- 
cated concrete is not excluded, comprises a peripheral 
wall 2 with stiffening ribs 3 and a base 4. 

Whilst a base of this type is rigidly connected to and 
is preferably integral with the peripheral wall 2, the upper 
50 part of the container has an opening 5 which is closed 
by a top 6 which is in the shape of a conical roof in the 
embodiment illustrated in Figure 2. A top 6 of this type 
comprises a hatch 7 provided with a cover 8 which can 
be secured in position by means of conventional bolts 9. 
55 in the example shown in Figures 3 and 4, the hatch 
7 is provided in alignment with the longitudinal axis X-X 
of the container 2. 

As can be seen from Figures 1 and 2, the protective 
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container 1 is installed in a cavity in the ground and is 
disposed along the longitudinal axis X-X in the vertical 
position, leaving the top 5 open in order to allow the gas 
tank 10, which is likewise in the vertical position, to be 
introduced. 

The tank 10 is provided with feet 11 , which are inte- 
gral with the base 1 2, and a filler connector 1 3 disposed 
in correspondence with the upper cap 14. 

The conventional safety valve 1 5 and a gauge 1 6 for 
checking the internal pressure are provided adjacent the 
connector 13 on the tank 10. 

The connector 13, the safety valve 15, the mainte- 
nance assembly with the checking pressure gauge 16, 
as well as level indicators and outlet connections for the 
liquid phase and any other parts necessary for the oper- 
ation, are assembled on the cap 14 of the tank 10 in a 
position such that they are accessible through the hatch 
7 when the tank 10 is disposed inside the container 1. 

The transverse dimensions of the protective con- 
tainer 1 are larger than the transverse dimensions of the 
tank 10 such that a space 17 is produced around the 
tank. 

This space 17 is preferably filled with inert material 
16, such as, for example, sand, to form ballast for the 
container and to reduce the volume which may possibly 
be occupied by the gas in the event of an accidental loss 
from the tank 10. 

Alternatively, instead of sand, non-corrosive an- 
ti-freeze liquid can be introduced which can be heated 
by a heater 181 which can consist of an electrical resist- 
ance or a tube through which hot water or steam passes 
by conventional supply systems. 

By controlling the temperature in the space 17 and 
the pressure in the tank 10 in this way, the degree of va- 
porization of the liquefied gas can be regulated and 
maintained constant. 

A reduction of this type in the volume also reduces 
the possibility of explosive air / gas mixtures forming, in- 
creasing the safety of the installation. 

I n correspondence with the edge 1 9 of the container 
1 , tie rods 20 for anchoring the tank 1 0 such that the latter 
is stably positioned against the base 4 of the protective 
container are provided about the top opening 5. 

The tie rods 20 can be secured to the tank by means 
of corresponding studs 21 , integral with the cap 1 4 of the 
tank, and nuts 22 (Figure 4). 

The top 6 is provided with a collar 23 which is dis- 
posed about the hatch 7 and extends towards the interior 
of the container 1 and thus towards the tank 1 0 when the 
latter is positioned inside the container (Figure 6). 

Similarly, on the cap 1 4 and about the maintenance 
assembly, the tank 10 is provided with a collar 24 which 
is rendered integral with the cap 1 4 itself, for example by 
means of welding, and which is disposed coaxially with 
the collar 23 of the wall 6. 

A seal 25 is provided between the facing ends of the 
collars 23 and 24 and the connection components in the 
form of eccentric tie rods are schematically indicated 26. 



Also, in correspondence with the edge 1 9 of the con- 
tainer 1 and the corresponding edge 27 of the top 6, there 
are provided a seal 28 and a series of coupling members 
29, also of the eccentric type, distributed about the pe- 
5 riphery of the container 1 . 

As can be noted from the above description, when 
the tank 10 has been placed in position, the container 1 
is closed by the top 6. Action on the anchorage means 
26 and 29 produces above the cap 1 4 a space 30, which 
io is connected to the space 17 and is completely sealed 
from the exterior. 

The space formed by the space 17 and the space 
30 together can, if necessary, be used to control any 
losses from the tank 1 0 containing pressurized liquefied 
is gas: 

For this purpose, a sensor 31 held on the wall 6 and 
connected to a signalling and warning apparatus 32 is 
located inside the space 30. 

A possible variation of the pressure inside the spac- 
20 es 1 7 and 30, detected by the sensor 31 , can be indica- 
tive of incorrect sealing of the tank 10 and thus initiates 
the operation of the signalling and warning device 32. 

With reference to the embodiment illustrated in Fig- 
ures 9 to 15 and in which the elements corresponding to 
25 those of the embodiment in Figures 1 to 8 are indicated 
by the same reference numerals, it can be seen that the 
base 4 of the protective container 1 is provided with a 
plurality of eye-bolts 33 for connection to a ballast plate 
34 for holding the container 1 in position in the cavity and 
30 to balance it against any hydrostatic forces which would 
tend to force it out of the cavity. 

The eye-bolts 33 are to engage, in known manner, 
rings 35 countersunk in the concrete of the ballast plate 
34 by means of bolts 36. 
35 in accordance with the latter embodiment of the pro- 
tective container 1 , the top 6 is provided with a flat radial 
lip 37 to be superimposed on a corresponding radial lip 
38 provided on the edge of the opening 5 defined by the 
peripheral wall 2. An annular sea! 39 is interposed be- 
40 tween the lip 37 and the lip 38 and the connection means 
consist of a clamp 40 with a screw coupling 41 . 

As can be seen in particular in Figure 12, the top 6 
is provided with a housing 42 in which an annular seal 
43 is disposed by means of which the top 6 rests on the 
45 upper cap 1 4 of the tank 1 0. 

From the above, it will be appreciated that action on 
the screw coupling 41 causes the clamp 40 to tighten the 
lips 37 and 38 relative to one another, at the same time 
determining the adherence of the seal 43 against the cap 
so 14 of the tank 10. 

In this way, as in the embodiment described in Fig- 
ures 1 to 8, a space 17 with a fluid-tight seal is deter- 
mined about the tank 10 containing the liquefied gas. 

In this embodiment also, the space 17 can be filled 
55 with non-corrosive anti-freeze liquid which may possibly 
be heated by a heater 1 81 using the method and advan- 
tages described above. 

Again, the top 6 is provided with a pair of eye-bolts 
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44 used for moving the assembly during its installation. 

Referring in particular to Figures 9 and 12, it can be 
seen that the collar 23 disposed about the hatch 7 is pro- 
vided with a radial appendage 45 and an external thread 
46. 

The latter thread is to engage a counter-thread 47 
on the cover B. 

The latter is provided with an internal cavity 48 which 
extends axially over a portion along the collar 23 where 
the thread 46 is provided, and which is filled with fire-re- 
sistant material, indicated 49 in Figure 9. 

For example, this material may consist of cement 
lightened with expanded clay or vemiculite. 

Alternatively, fire-resistant charged expanded poly- 
urethanes can also be used. 

The cover 8, which can in turn be made from self-ex- 
tinguishing plastics material such as, for example, 
high-density polyethylene (945 g/l), is provided with a ra- 
dial appendage 50 to be superposed on the appendage 

45 when the cover has been screwed onto the thread 46. 

A locking member 51, which can be actuated by a 
key 52, is used to lock the appendage 50 on the append- 
age 45 and thus to prevent the cover 8 from being un- 
screwed and removed by unauthorized persons. 

The engagement between the locking member 51 
and the appendages 45 and 50 is produced so as to re- 
sist possible tampering but nevertheless can be un- 
screwed if a greater thrust at a predetermined load, lor 
example, a pressure of between 0.35 and 0.45 bar, 
should be produced belowthe cover 8, following possible 
losses of gas. 

In this case, the engagement between the thread 46 
and the counter-thread 47 would not even be capable of 
resisting and the cover 8 would be automatically ex- 
pelled, giving vent to the gas and avoiding dangerous 
explosions. 

A further advantage connected with this cover struc- 
ture, in addition to being fire-resistant, is that even agri- 
cultural equipment can travel over it without risk of dam- 
age to the buried tank. 

Once installed, the tank 1 0 can be repeatedly refilled 
via the charging connector 1 3 after the cover 8 has been 
removed from the hatch 7 without the latter impairing the 
sealing conditions of the space 17. 

The underground installation according to the inven- 
tion is thus hardly visible above the ground since in prac- 
tice only the cover 8 of the hatch 7 remains in view and 
at the same time it adequately satisfies the safety stand- 
ards. 

It is therefore easy to conceal the installation if nec- 
essary, for example by means of a bush or by installing 
a parapet in the form of a false well or even by other aes- 
thetically pleasing constructions which are in keeping 
with the surrounding environment. 

From the above description, it becomes clear that 
the inherent advantage is in the rapid preparation of the 
location of the tank 10 as a result of the presence of the 
protective container 1 which is self-supporting and is 



hardly larger than the transverse dimensions of the tank 
itself which can thus be transported together with the lat- 
ter. 



Claims 

1. A protective container (1) with a fluid-tight seal for 
the underground installation of tanks (10) containing 

to pressurized liquefied gas, comprising a peripheral 
wall (2) which can surround the tank (10), forming a 
space (17), a base (4) for supporting said tank (10), 
and a top (6) provided with a hatch (7), a cover (8) 
and means (29, 40, 41 ) for releasable connection to 
1$ said peripheral wall (2), characterized in that said top 
wall (6) has a collar (23) aligned with the hatch (7), 
the collar (23) having an axial end supported at the 
front on the pressurized liquefied gas tank (1 0) when 
the latter is in position, sealing means (25, 43) being 
20 provided between the end of the collar and the tank. 

2. A protective container according to Claim 1 , charac- 
terized in that the base (4) is associated with a bal- 
last plate (34). 

25 

3. A protective container according to Claim 1 , charac- 
terized in that said peripheral wail (2) and said top 
(6) are both provided with respective radial lips (38, 
37), adjacent and opposite one another with the 

30 interposition of a seal (39). 

4. A protective container according to any one of 
Claims 1 to 3, characterized in that said means for 
connecting the top (6) to said peripheral wall (2) con- 

35 sist of tie rods (29). 

5. A protective container according to any one of 
Claims 1 to 3, characterized in that said means for 
connecting the top (6) to the peripheral wall (2) con- 

40 sist of an annular strip with a screw coupling (with 
eye-bolts), the annular strip being in engagement 
with the radial lips (37, 38) of the edges of the top 
and the peripheral wall. 

45 6. A protective container according to any one of 
Claims 1 to 5, characterized in that said hatch (7) is 
provided with a cover (8) shaped with an internal 
cavity (48) containing a fire-resistant material (49). 

50 7. A protective container according to Claim 6, charac- 
terized in that the cover (8) extends over an axial 
portion of the collar (23), engaging the latter by a 
thread (46) and a counter-thread (47) provided 
respectively on the outer surface of the collar (23) 
55 and the inner surface of the cover. 

8. A protective container according to Claim 7, charac- 
terized in that the cover (8) and the collar (23) are 
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provided with respective radial appendages (45, 50) 
which are superposed on one another when the 
cover (8) is screwed into the closure position on the 
hatch (7), a locking member (51) with a key (52) 
being interposed between the radial appendages s 
(45, 50). 

9. A protective container according to Claim 8, charac- 
terized in that the locking member (51) with a key 
can be automatically disengaged from the radial io 
appendages (45, 50) when it overcomes a predeter- 
mined axial load on the cover (8) acting from the inte- 
rior of the collar (23). 

1 0. A protective container according to Claim 1 , charac- is 
terized in that it comprises anchorage means (20) 

for holding the pressurized liquefied gas tank (10) 
stably when it is disposed inside the container (1 ). 

11. A protective container according to Claim 1 , charac- 20 
terized in that it comprises a sensor (31) which 
measures the pressure inside said space (17, 30) 
and a warning signal apparatus (32) actuated by 
said sensor (31) when the pressure conditions 
inside said space (17, 30) do not correspond with 2$ 
the preset conditions. 

12. A protective container according to any one of 
Claims 1 to 11 , characterized in that the space (17) 
contains a non-corrosive anti-freeze liquid and is 30 
provided with a heater element (181). 



Patentanspruche 

35 

1 . Ein Schutzbehalter (1 ) mit einer fluid-dichten Dich- 
tungfur die unterirdische Installation von Tanks (10), 
die unter Druckstehendes, flussiges Gas enthalten, 
der eine periphere Wand (2), die den Tank (10) 
umgeben kann, urn einen Zwischenraum (1 7) zu bil- 40 
den, eine Basis (4) zum Tragen des Tanks (10) und 
eine Oberseite (6), umfaBt, die mit einer Luke (7), 
einer Abdeckung (8) und einer Einrichtung (29, 40, 

41) zur losbaren Verbindung mit der peripheren 
Wand versehen ist, dadurch gekennzeichnet, daB 4S 
die obere Wand (6) einen Ring (23) aufweist, der mit 
der Luke (7) ausgerichtet ist, wobei der Ring (23) ein 
axiales Ende aufweist, das an der Vorderseite auf 
dem unter Druck stehenden Tank (10) fur flussiges 
Gas getragen. ist, wenn letzterer in Position ist, so 
wobei eine Abdichtungseinrichtung (25, 43) zwi- 
schen dem Ende des Rings und dem Tank vorgese- 
hen ist. 

2. Ein Schutzbehalter gemaB Anspruch 1, dadurch ss 
gekennzeichnet, daB die Basis (4) einer Ballast- 
platte (34) zugeordnet ist. 



3. Ein Schutzbehalter gemaB Anspruch 1, dadurch 
gekennzeichnet, da3 die periphere Wand (2) und 
die Oberseite (6) beide mit jeweiligen radialen Ran- 
dom (38, 37) benachbart und gegenuberliegend mit 
einer Dichtung (39) dazwischen vorgesehen sind. 

4. Ein Schutzbehalter gemaB einem der Anspruche 1 
bis 3, dadurch gekennzeichnet, daB die Einrichtung 
zum Verbinden der Oberseite (6) mit der peripheren 
Wand (2) aus Zugstangen (29) besteht. 

5. Ein Schutzbehalter gemaB einem der Anspruche 1 
bis 3, dadurch gekennzeichnet, daB die Einrichtung 
zum Verbinden der Oberseite (6) mit der peripheren 
Wand (2) aus einem ringformigen Streifen mit einer 
Schraubenverbindung (mit Augenschrauben) 
besteht, wobei der- ringformige Streifen mit den 
radialen Randern (37, 38) der Kanten der Oberseite 
und der peripheren Wand Eingriff nimmt. 

6. Ein Schutzbehalter gemaB einem der Anspruche 1 
bis 5, dadurch gekennzeichnet, daB die Luke (7) mit 
einer Abdeckung (8) versehen ist, die mit einem 
internen Hohlraum (48) gebildet ist, der ein feuerfe- 
stes Material (49) enthalt. 

7. Ein Schutzbehalter, gemaB Anspruch 6, dadurch 
gekennzeichnet, daB sich die Abdeckung (8) uber 
einen axialen Abschnitt des Rings (23) erstreckt, 
wobei sie mit dem letzteren durch ein Gewinde (46) 
und ein Gegengewinde (47), die auf der auBeren 
Oberflache des Rings (23) und auf der inneren 
Oberflache der Abdeckung vorgesehen sind, Ein- 
griff nimmt. 

8. Ein Schutzbehalter gemaB Anspruch 7, dadurch 
gekennzeichnet, daB die Abdeckung (8) und der 
Ring (23) mit jeweiligen radialen Erweiterungen (45, 
50) versehen sind, die sich einander uberlagern, 
wenn die Abdeckung (48) in die geschlossene Posi- 
tion auf der Luke (7) geschraubt ist, wobei ein Ver- 
riegelungsbauglied (51) mit einem Schlussel (52) 
zwischen den radialen Erweiterungen (45, 50) ange- 
ordnet ist. 

9. Ein Schutzbehalter gemaB Anspruch 8, dadurch 
gekennzeichnet, daB der Eingriff des Verriegelungs- 
bauglieds (51), das einen Schlussel hat, mit den 
radialen Erweiterungen (45, 50) automatisch gelost 
werden kann, wenn eine vorbestimmte axiale Last 
auf die Abdeckung (8) Oberschritten wird, die aus 
dem Inneren des Rings (23) wirksam ist. 

10. Ein Schutzbehalter gemaB Anspruch 1, dadurch 
gekennzeichnet, daB er eine Verankerungseinrich- 
tung (20) umfaBt, urn den unter Druck stehenden 
Tank (10) mit flussigem Gas stabil zu halten, wenn 
dieser innerhalb des Behalters (1) angeordnet ist. 
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11. Ein Schutzbehalter gemaB Anspruch 1, dadurch 
gekennzeichnet, da8 er einen Sensor (31), der 
einen Druck innerhalb des Zwischenraums (17, 30) 
mi&t, und sine Warnsignalvorrichtung (32) umfaBt, 
die durch den Sensor (31) aktiviert wird, wenn die s 
Druckbedingungen innerhalb des Zwischenraums 
(17, 30) nicht den voreingestellten Bedingungen 
entsprechen. 

12. Ein Schutzbehalter gemaG einem der Anspruche 1 10 
bis 11, dadurch gekennzeichnet, daBderZwischen- 
raum (17) eine nicht korrodierende, nicht-frierende 
Flussigkeit enthalt und mit einem Heizerelement 
(161) versehen ist. 

75 



Revendications 

1 . Recipient protecteur (1 ) avec un joint d'6tanche\ite 
pour Installation souterraine de reservoirs (10) ren- 20 
fermant un gaz liqu<§fie sous pression, comprenant 
une paroi peripherique (2) pouvant entourer le reser- 
voir (10), formant un espace (17), une embase (4) 
pour supporter ledit reservoir (10), et une partie 
superieure (6) pourvue d'une trappe d'acces (7), un 25 
couvercle (8) et des moyens (29, 40, 41 ) de raccor- 
dement detachable a ladite paroi peripherique (2), 
caracteris6 en ce que ladite partie superieure (6) 
possfcde un collier (23) aligns avec la trappe d'accfcs 
(7), le collier (23) possedant une extr§mite axiale so 
supports a I'avant, sur le reservoir de gaz iiquSfie 
sous pression (10), lorsque celui-ci est en position, 
des moyens de fermeture etanche (25, 43) etant 
prevus entre I'extremite du collier et le reservoir 

35 

2. Recipient protecteur selon la revendication 1 , carac- 
terise en ce que I'embase (4) est associee k une pla- 
que de ballast (34). 

3. Recipient protecteur selon la revendication 1 , carac- 40 
terise en ce que ladite paroi peripherique (2) et ladite 
partie superieure (6) sont toutes deux pourvues de 
tevres radiales respectives (38, 37), adjacentes et 
opposees I'une k I'autre avec un joint d'6tanch<§it6 
(39) interpose entre elles. 45 

4. Recipient protecteur selon I'une quelconque des 
revendications 1 a 3, caracterise en ce que lesdits 
moyens de raccordement de ladite partie superieure 
(6) a ladite paroi peripherique (2) se composent de so 
tiges de raccordement (29) . 

5. Recipient protecteur selon rune quelconque des 
revendications 1 a 3, caracterise en ce que lesdits 
moyens de raccordement de ladite partie superieure ss 
(6) k ladite paroi p§riph<§rique (2) se composent 
d'une bande annulaire k accouplement k vissage (k 
boulons a oeil), la bande annulaire etant en enga- 



gement avec les levres radiales (37, 38) des bords 
de la partie superieure et de la paroi p6riph<§rique. 

6. Recipient protecteur selon I'une quelconque des 
revendications 1 k 5, caracterise en ce que ladite 
trappe d'acces (7) est pourvue d'un couvercle (8) 
fonrtee d'une cavite interne (48) renfermant un 
materiau ignifuge (49). 

7. Recipient protecteur selon la revendication 6, carac- 
terise en ce que le couvercle (8) s'6tend sur une par- 
tie axiale du collier (23), engageant ce dernier par 
un filet (46) et un contre-filet (47) prevus respective- 
ment sur la surface exterieure du collier (23) et la 
surface interieure du couvercle. 

8. Recipient protecteur selon la revendication 7, carac- 
terise en ce que le couvercle (8) et le collier (23) sont 
pourvus d'appendices radiaux respectifs (45, 50) 
superposees I'une sur I'autre lorsque le couvercle 
(8) est viss<§ en position de. fermeture sur la trappe 
d'acces (7), un element de verrouillage (51) et une 
c\6 associee (52) 6tant interposes entre les appen- 
dices radiaux (45, 50). 

9. Recipient protecteur selon la revendication 8, carac- 
terise en ce que {'element de verrouillage (51 ) et une 
cl6 associee peuvent §tre automatiquement disen- 
gages des appendices radiaux (45, 50) lorsqu'il 
vainc une force axiale pred&erminee s'exergant sur 
le couvercle (8) et agissant de I'interieur du collier 
(23). 

10. Recipient protecteur selon la revendication 1 , carac- 
terise en ce qu'il comprend des moyens d'ancrage 
(20) pour maintenir stable le reservoir de gaz liqutfte 
sous pression (10) lorsqu'il est dispose a I'interieur 
du recipient (1). 

11. Recipient protecteur selon la revendication 1 , carac- 
terise en ce qu'il comprend un capteur (31) qui 
mesure la pression k I'interieur dudit espace (1 7, 30) 
et un appareil k signal avertisseur (32) active par 
ledit capteur (31 ) lorsque les conditions de pression 
a I'interieur dudit espace (17, 30) ne correspondent 
pas aux conditions preStablies. 

12. Recipient protecteur selon I'une quelconque des 
revendications 1 a 11, caracteris<§ en ce que 
I'espace (17) renferme un liquide antigei non-corro- 
sif et est pourvu d'un element de chauffage (181). 
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